Selective photocleavage of DNA by anthraquinone derivatives: targeting the single-strand region of hairpin structures.
A tetracationic anthraquinone derivative (27AQS2) binds to hairpin DNA and irradiation of the bound quinone leads to selective strand cleavage. NMR spectroscopy reveals that 27AQS2 binds at the loop and to the stem-loop junction of hairpin DNA. UV irradiation of the bound quinone causes cleavage of the DNA in the loop region and at guanines in the stem region. Inclusion of ethidium bromide in the reaction mixture leads to a greatly increased selectivity for loop cleavage. Spectroscopic and chemical evidence suggests a three component mechanism for reaction. The ability to target single-stranded regions of DNA structures is an important property of this photonuclease.